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CLAIMS 



1^ An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 
operations, s^id object-oriented programming apparatus 
comprising: 

^5 instruction coupling means for permitting a transfer 



□ 

Sj of messages between\a first object having an output 

Oi 

W instruction bus portion for performing a processing for an 

yj \ 

issue of messages directed to another object and a second 
object having an input ins^r^i^on bus portion responsive to 
\ \) messages issued by another object and directed to self object 
for activating a method of selX object associated with the 
received message, by means of providing such a correspondence 
that the message of the first objec\ is associated with the 
method of the second object; 
U data element list generating mestas for generating a 

data element list, in which pointers to da\a storage areas 
for storing data are arranged, of an object; 

pointer element list generating means ftor generating 
a pointer element list, in which pointers to pointer storage 
areas for storing pointers to data are arranged, of \$n 
object; and 
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data coupling means for permitting a transfer of data 
betweeh a third object having the data element list and a 

\ 

fourth object having the pointer element list, by means of 
writingvthe pointers arranged in the data element list of the 
third object into the pointer storage areas indicated by the 
pointers arranged in the pointer element list of the fourth 



object. 



2. An object-oriented programming apparatus 



according to claim 1, whet^ei r/sasjN^^ coupling means 

generates a method element N^styin which arranged are method 
elements including a method IDNfor specifying a method of 
another object associated with a message of self object, and 
a pointer to another object in whichxthe method specified by 
the method ID is executed. 

3. An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 
operations, said object-oriented programming apparatus 
compr i sing: 

instruction coupling means for permitting a trans^r 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
issue of messages directed to another object and a second 
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object having an input instruction bus portion responsive to 
\ 

messages issued by another object and directed to self object 

\ 

for activating a method of self object associated with the 



d\ 



received message, by means of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 

an input\nstruction tag table generating means for 
generating an i nput\nstruct ion tag table indicating an 
association of messagesvof another object with methods of 
self object, for each othW object, on the output instruction 
bus portion of self object. 



4. An object-oriented programming apparatus 
according to claim 3, wherein said mstruction coupling means 
generates a method element list in which arranged are method 
elements including a method ID for specifying a method of 
another object associated with a message of^self object, and 
a pointer to another object in which the methoo^speci f i ed by 
the method ID is executed, and 

wherein said input instruction tag table gerkrating 
means generates the input instruction tag table and ados the 
input instruction tag table to the method elements including 
the pointer to another object associated with the input 
instruction tag table. 
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^5. An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 
operations,^\aid object-oriented programming apparatus 
compr i s i ng: 

instruction coup I ing means for permitting a transfer 
of messages betweenNa first object having an output 
instruction bus portioi^for performing a processing for an 
issue of messages d i rected^ to another object and a second 
object having an input i nsferuct i^^^^s^p^rt ion responsive to 
messages issued by another object and directed to self object 
for activating a method of self\pbject associated with the 
received message, by means of providing such a correspondence 
that the message of the first object\is associated with the 
method of the second object; and 

an output instruction tag table generating means for 
generating an output instruction tag table indicating an 
association of methods of another object wi th\riessages of 
self object, for each other object, on the output instruction 
bus portion of self object. 



6. An object-oriented programming apparatus 
according to claim 5, wherein said instruction coupling me^ns 
generates a method element list in which arranged are method 
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lements including a method ID for specifying a method of 

\ 

\another object associated with a message of self object, and 
a^o inter to another object in which the method specified by 
the^method ID is executed, and 

wherein said output instruction tag table generating 
means generates the output instruction tag table and adds the 
output instruction tag table to the method elements including 
the pointer to another object associated with the output 
instruction tag table 




7. An object-oriented programming apparatus for 
interconnecting a plurality of\bjects each having data and 
operations, said object-oriented pKpgramming apparatus 
compr i s i ng: 

instruction coupling means for permitting a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
issue of messages directed to another object ancka second 




object having an input instruction bus portion responsive to 
messages issued by another object and directed to self\object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondenc 
that the message of the first object is associated with the 
method of the second object; and 
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x an input data tag table generating means for 

\ 

generating an input data tag table indicating an association 
of a\,ata element list ID for identifying a data element 
I ist in which pointers to data storage areas for storing data 
are arranged with a pointer element list ID for identifying 
a pointer el^ent list in which pointers to data storage 
areas for storing^po inter to data are arranged, for each 
other object, on the v output instruction bus portion of self 
object. 




8. An object-oriented programming apparatus 
according to claim 7, wherein said instruction coupling means 
generates a method element list in^which arranged are method 
elements including a method ID for specifying a method of 
another object associated with a message of self object, and 
a pointer to another object in which the method specified by 
the method ID is executed, and 

wherein said input data tag table generating means 
generates the input data tag table and adds the ^put data 
tag tab I e to the method e I ements i nc I ud i ng the po i nter to 
another object associated with the input data tag table.^ 



9. An object-oriented programming apparatus for 
interconnecting a plurality of objects each having data and 
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opera-ri^ns, said object-oriented programming apparatus 
compr i si ng: 

instruction coupling means for permitting a transfer 

of messages between a first object having an output 

instruction bus portion for performing a processing for an 
\ 

issue of messages \l i rected to another object and a second 

\ 

object having an input instruction bus portion responsive to 

\ 

messages issued by another object and directed to self object 

\ /\ / 

for activating a method Vf sel/F\ object associated with the 
received message, by means\of >Jr^vid i ng such a correspondence 
that the message of the first^object is associated with the 
method of the second object; and 

an output data tag table ^generating means for 
generating an output data tag tab I e\i nd i cat i ng an association 
of a pointer element list ID for identifying a pointer 
element list in which pointers to pointer storage areas for 
storing pointers to data are arranged witl\a data element 
list ID for identifying a data element I i st \n^ wh i ch 
pointers to data storage areas for storing data are arranged, 
for each other object, on the output i nstruct i on^bus portion 
of self object. 
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10. An object-oriented programming apparatus 
accordingVto claim 9, wherein said instruction coupling means 
generates a\method element list in which arranged are method 
elements inc lading a method ID for specifying a method of 
another object associated with a message of self object, and 
a pointer to another object in which the method specified by 
the method ID is exebuted, and 

wherein said output data tag table generating means 
generates the output data, tag tabrte and adds the output data 
tag table to the method elements i n^JjJ^ the pointer to 
another object associated with tner output data tag table. 



11. An object-oriented program storage medium for 
storing a plurality of objects eachNhaving data and 
operations, said object-oriented program storage medium 
storing an object coupling program comprising: 

instruction coupling means for permitting a transfer 
of messages between a first object having an\output 
instruction bus portion for performing a processing for an 
issue of messages directed to another object and \ second 
object having an input instruction bus portion responsive to 
messages issued by another object and directed to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 



203 



that the message of the first object is associated with the 
method of the second object; 

data element list generating means for generating a 
data e'kement list, in which pointers to data storage areas 
for storrng data are arranged, of an object; 

pointer element list generating means for generating 
a pointer element list, in which pointers to pointer storage 
areas for stor i ng^poi nters to data are arranged, of an 
object; and 

data coup I ingNneans N^pr permitting a transfer of data 
between a third object having the data element list and a 
fourth object having the povinter element list, by means of 
writing the pointers arranged\in the data element list of the 
third object into the pointer stbrage areas indicated by the 
pointers arranged in the pointer element list of the fourth 
object. 




12. An object-oriented program stc^i^age medium 
according to claim 11, wherein said instruct Kon 
coupling means generates a method element list\n which 
arranged are method elements including a method ICkfor 
specifying a method of another object associated witk a 
message of self object, and a pointer to another objecr in 
which the method specified by the method ID is executed, and 
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wherein the first object having the output 
instruction fcius portion refers to, when issuing a message, a 
method e I ement^ar ranged in the method element list associated 
with the message, \and calls the second object in which a 
pointer is stored irk the method element, giving the method ID 
stored in the method ekement as an argument. 



13. An object-oriented program storage medium for 
storing a plural ity of objects\each having data and 
operations, said object-or i ented TDro^raki storag^med i urn 
storing an object coupling program c^tmpr i sing: 

instruction coupling means forVpermi tt ing a transfer 
of messages between a first object havingvan output 
instruction bus portion for performing a processing for an 
issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages issued by another object and directed to self object 
for activating a method of self object associated witrkthe 
received message, by means of providing such a correspondence 
that the message of the first object is associated with the\ 
method of the second object; and 

an input instruction tag table generating means for 
generating an input instruction tag table indicating an 
association of messages of another object with methods of 
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self object, for each other object, on the output instruction 
bus portion of self object. 



\ 

\ 



\ 

14. An object-oriented program storage medium 
according to claim\^3, wherein said instruction coupling 
means generates a method element list in which arranged are 
method elements including a method ID for specifying a 
method of another ob jectvassoc i ated with a message of self 
object, and a pointer to anothen object/ in which the method 
specified by the method ID^s^xec^ and 

wherein said input instruction tag table generating 
means generates the input instructor) tag table and adds the 
input instruction tag table to the method elements including 
the pointer to another object associated with the input 
instruction tag table. 

15. An object-oriented program storage\med i urn 
according to claim 14, wherein the first object having the 
method element to which the input instruction tag table is 
added calls, when calling the second object i dent i f i ed\ by the 
method element, the second object giving as arguments the 
method ID and the input instruction tag table which are 
stored in the method element. 
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16. An object-oriented program storage medium 
according to claim 15, wherein the second object receives 
messages\d i rected from the first object to the second object, 
and refersYto the input instruction tag table, which is an 
argument of the received message, to execute the method of 
the first object associated with the message of the second 
object. 




17. An object-oriented program storage medium 
according to claim 15,\vherein the second object receives 
messages directed from t^e first object to the second object, 
and refers to the input instruction tag table, which is an 
argument of the received message, to add the method element 
related to the method of the first object associated with the 
message of the second object to the method element I ist of 
the second object associated with the^ message of the second 
object. 

18. An object-oriented program storage medium 
according to claim 15, wherein the second objebt has means 
for producing a third object, receives messages oJ rected from 
the first object to the second object, and refers to the 
input instruction tag table, which is an argument of the 
received message, to add the method element related to the 
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method of the first object associated with messages of the 
third object to the method element I i st of the third object 
associated with the message of the third object. 



19. An object-oriented program storage medium for 
storing a plural ity\>f objects each having data and 
operations, said ob j^^-or i ented program storage medium 
storing an object coupling program comprising: 

instruction coupling means for permitting a transfer 
of messages between a f i rst ^bj^c^Jja^/i ng an output 
instruction bus portion for performing a processing for an 
issue of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages issued by another object and\ii rected to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 

an output instruction tag table generating means for 
generating an output instruction tag table indicating an 
association of methods of another object with messages of 
self object, for each other object, on the output instruction 
bus portion of self object. 
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20a An object-oriented program storage medium 

\ 

according tad aim 19, wherein said instruction coupling 
\ 

means generates a method element list in which arranged are 
method e I ementX nc I ud i ng a method ID for specifying a 
method of another\>bject associated with a message of self 
object, and a point^^to another object in which the method 
specified by the method. ID is executed, and 

wherein said output instruction tag table generating 
means generates the output \nstruct ion tag' table and adds the 
output instruction tag table t^-^fc^ elements including 

the pointer to another object associated with the output 
instruction tag table. 




21. An object-oriented program^ storage medium 
according to claim 20, wherein the firs\ object having the 
method element to which the output instruction tag table is 
added calls, when calling the second object\i dent i f ied by the 
method element, the second object giving as arguments the 
method ID and the output instruction tag table wjiich are 
stored in the method element. 

22. An object-oriented program storage medium 
according to claim 21, wherein the second object receives 
messages directed from the first object to the second object, 
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and reefers to the output instruction tag table, which is an 
argument of the received message, to add the method element 
related to the method of the second object associated with 
the message of the first object to the method element I i st 
of the first object associated with the message of the 



f i rst ob ject. 



23. An object-bir iented program storage medium 
according to claim 21, wnterein the second object has means 
for producing a third objects receives messages directed from 
the first object to the second\pbject, and refers to the 
output instruction tag table, whnch is an argument of the 
received message, to add the method >e I ement related to the 
method of the third object assoc i ated vv i th messages of the 
first object to the method element list of the first object 
associated with the message of the first object. 

24. An object-oriented program storage medium for 
storing a plurality of objects each having data anc 
operations, said object-oriented program storage medil 
storing an object coupling program comprising: 

instruction coupling means for permitting a transfer 
of messages between a first object having an output 
instruction bus portion for performing a processing for an 
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issue\of messages directed to another object and a second 

\ 

object Tiav ing an input instruction bus portion responsive to 
messages\i ssued by another object and directed to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 
that the message of the first object is associated with the 
method of the second object; and 

an input data tag table generating means for 
generating an input cfata tag table indicating an association 
of a data element I i st \D for identifying a data element 
I ist in which pointers to\data Btora^er^reas for storing data 
are arranged with a pointer\elemfent list ID for identifying 
a pointer element list in which pointers to data storage 
areas for storing pointer to daW are arranged, for each 
other object, on the output instruction bus portion of self 
object. 

25. An object-oriented program Storage medium 
according to claim 24, wherein said instruction coupling 
means generates a method element list in which^ arranged are 
method elements including a method ID for spec kfy ing a 
method of another object associated with a message of self 
object, and a pointer to another object in which tn^ method 
specified by the method ID is executed, and 
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wherein said input data tag table generating means 
generates the input data tag table and adds the input data 
tag tables. to the method elements including the pointer to 
another object associated with the input data tag table. 



26. An object-oriented program storage medium 

\ 

according to claim 25, wherein the first object having the 

\ 

method element to which the input data tag table is added 

\ 

cal Is, when cal I ing the second object identified by the 
method element, the second object giving as arguments the 
method ID and the input data tag table which are stored in 
the method element. 



27. An object-oriented program storage medium 
according to claim 26, wherein thev second object receives 
messages directed from the first object to the second object, 
refers to the input data tag table, whWh is an argument of 
the received message, to obtain the pointer element list ID 
of the first object, produces the pointer element list 
identified by the pointer element list ID, of the first 
object and in addition the data element list identified by 
the data element list ID associated with the pointer element 
list ID, of the second, and writes the pointers arranged in 
the data element list of the second object into the pointer 
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storage areas indicated by the pointers arranged in the 
pointer eVement list of the first object. 



28. Ar\ object-or iented program storage medium 
according to claom 26, wherein the second object has means 
for producing a thJ rd object, receives messages directed from 
the first object toNthe second object, refers to the input 
data tag table, which\is an argument of the received 
message, to obtain the pointer element list ID of the first 
object, produces the poinxer element list identified by the 
pointer element list ID, of\the first object and in addition 
the data element list identified bjy^tl^^ list ID 
associated with the pointer eleWnt list ID, of the third, 
and writes the pointers arranged \n the data element list of 
the third object into the pointer storage areas indicated by 
the pointers arranged in the poi nter ^ I ement list of the 
f i rst object. 

29. An object-oriented program storage medium for 
storing a plurality of objects each having data and 
operations, said object-oriented program storage medium 
storing an object coupling program comprising; 

instruction coupling means for permitting a transfer 
of messages between a first object having an output 
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instruction bus portion for performing a processing for an 
issue\of messages directed to another object and a second 
object having an input instruction bus portion responsive to 
messages N^ssued by another object and directed to self object 
for activating a method of self object associated with the 
received message, by means of providing such a correspondence 
that the messag^of the first object is associated with the 
method of the secotyd object; and 

an output data tag table generating means for 
generating an output tag ta ' :) ' e indicating an association 

of a pointer element I i sty ID for identifying a pointer 
element list in which pointers i^^oh^ areas for 

storing pointers to data are arranged with a data element 
list ID for identifying a data e^ment list in which 
pointers to data storage areas forv storing data are arranged, 
for each other object, on the output\i nstruct i on bus portion 
of self object. 



30. An object-oriented program storage medium 
according to claim 29, wherein said instruction coupling 
means generates a method element list in whi ch^rranged* are 
method elements including a method ID for specifying a 
method of another object associated with a message of self 
object, and a pointer to another object in which the method 
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specified by the method ID is executed, and 

\ wherein said output data tag table generating means 
generates the output data tag table and adds the output data 
tag tab| N e\to the method elements including the pointer to 
another object associated with the output data tag table. 



31. An object-oriented program storage medium 
according to claim \30, wherein the first object having the 
method element to whVch the output data tag table is added 
ca I Is, when ca I I i ng the\^co^u^^ dent i f i ed by the 

method element, the seconcK object giving as arguments the 
method ID and the output dat\ tag table which are stored in 
the method element. 



32. An object-oriented program storage medium 
according to claim 31, wherein the sedond object receives 
messages directed from the first object \o the second object, 
refers to the output data tag table, which\is an argument of 
the received message, to obtain the data element I i st ID of 
the first object, produces the data element I i s\ identified 
by the data element list ID, of the first object and in 
addition the pointer element list identified by the pointer 
element list ID associated with the data element list ID of 
the second, and writes the pointers arranged in the data 
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element list of the first object into the pointer storage 

\ 

areas indicated by the pointers arranged in the pointer 
element list of the second object. 



33. An object-oriented program storage medium 
according to claun 31, wherein the second object has means 
for producing a thh^d object, receives messages directed from 
the first object to the second object, refers to the output 
data tag table, which is an argument of the received 
message, to obtain the data element list ID of the first 
object, produces the data Element J i st identified by the 
data element list ID, of the f i rsjyoBject and in addition the 
pointer element list i dent i f i ed\by the pointer element list 
ID associated with the data element list ID, of the third, 
and writes the pointers arranged in\the data element list of 
the first object into the pointer storage areas indicated by 
the pointers arranged in the pointer element list of the 
th i rd object. 



34. An object-oriented program storagewned i urn 
according to claim 12, wherein the second objed\ recei ves 
messages directed from the first object to the secqnd object, 
and executes the method identified by the method ID w(nich is 
an argument of the received message. 
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35 An object-oriented program storage medium 

\ 

accord ing\t° claim 15, wherein the second object receives 
messages directed from the first object to the second object, 
and executes the method i dent i f i ed by the method I D wh i ch is 
an argument of Vhe received message. 



36. An object-oriented program storage medium 
according to claim 21, wherein the second object receives 
messages directed from the first object to the second object, 
and executes the method^ denti f i ed by the method ID which is 
an argument of the received message. 



37. An object-or ientedV/pVogram storage medium 
according to claim 26, where ir\ the second object receives 
messages directed from the firsts, object to the second object, 
and executes the method identified^ by the method ID which is 
an argument of the received message. 

38. An object-oriented program storage medium 
according to claim 31, wherein the secondv object receives 
messages directed from the first object to\the second object, 
and executes the method identified by the method ID which is 
an argument of the received message. 
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^39. An object-between-network display method in which 
a plurality of objects produced by an object-oriented 
programming and wirings representative of flow of data and 
control among the plurality of objects are displayed on a 
display screen of an image display apparatus for displaying 
images based on, electronic image information, 

wherein displayed on the display screen is a first 
image in which a disolay area consisting of one measure 
obtained through partitioning the display screen into a 
plurality of measures, o Vv a diso4l\y area formed through 
coupling a plurality of adj^cen-B^ekscrf^ together, comprises 
an object display domain for qi spl ay i ng a single object, and 
a wiring display domain for displaying wires for coupling a 
plurality of objects to one another, the object display 
domain and the wiring display domains are determined in such a 
manner that the wiring display domain \s formed between the 
object display domain-to-object d i sp I ay ^doma i n of the 
adjacent two display areas, and \ 

wherein on the display screen each of the plural ity 
of objects is arranged on an. associated objected i sp I ay domain 
of the display area, while the wires for coupling the 
plurality of objects thus arranged are displayed on the 
wiring display domains ranged across a plurality of qi splay 
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areas. 



40.\ An object-between-network display method 
according to claim 39, wherein a predetermined object of a 
plurality of objects constituting the first image is 
constituted of a subnetwork comprising a plurality of 
objects, which are of lower class in a hierarchical structure 
than the predetermined object, and wirings for connecting the 
later plurality of objects together, and 

wherein when a^second image, in which a subnetwork of 



said predetermined object\ i s /tffisp^iyed Instead of a display 




of said predetermined object m_jfcne first image, is displayed 
instead of the first image, tl^e subnetwork on the first image 
is displayed in a more en I argeck d i spl ay area than that of 
said predetermined object, and drsplay areas arranged upper 
and lower sides and right and left^sides of the display area 
of the subnetwork are altered to display areas enlarged 
vertically and horizontally, respectively, and regarding 
display areas located at diagonal positions with respect to 
the display area of the subnetwork, the display areas are 
displayed with a same size as that of the fir>st image. 



41. An object-between-network display method 
according to claim 39, wherein a predetermined object of a 
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plural it^v of objects constituting the first image is 
\ 

constituted of a subnetwork comprising a plurality of 
objects, wh\h are of lower class in a hierarchical structure 
than the predetermined object, and wirings for connecting the 
later plural ity\pf objects together, and 

wherein w\en a second image, in which a subnetwork of 
said predetermined Object is displayed instead of a display 
of said predetermined^ object in the first image, is displayed 
instead of the first irrt^ge, the^subnetwork on the first image 
is displayed in a more enNlargqfd $\splay^afea than that of 
said predetermined object, WidM i sp I ay areas except the 
display areas of the subnetwork are deformed as compared with 
the associated display areas oiVthe first image in such a 
manner that display areas locateckat a periphery of the 
second image, and position and sizeyof sides contacting with 
the second image, are substantially the same ones as display 
areas located at a periphery of the f\hst image, and position 
and size of sides contacting with the firsst image, 
respectively. \ 



42. An object-between-network display method 
according to claim 39, wherein when the first image is 
displayed, figures and sizes of the object d i sp I ayNdoma i ns in 
the display areas are standardized in accordance witPk figures 
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and sizes of the display areas. 




43 An object-between-network display method 

V • 

accord ing\ to claim 39, wherein when the first image is 
displayed.Xf i rst, the plural ity of objects are displayed, and 
then it is displayed that the plural ity of objects are 
interconnected\with wirings in which a direction of flow of 
data or control \s repeatedly displayed in units of 
predetermined segments. 



44. An object-Hae-feweeTfTietwork display method 
according to claim 39, wherein when the first image is 
displayed, in wirings consisting of a central wire and edge 
wires extended along both s\des of the central wire, each of 
the edge wire having a d i sp I aV aspect different from the 
central wire, there is prov i ded\such a display of wiring that 
of the intersecting wirings, withyespect to wirings each 
representative of a same flow of da\a or control, the central 
wire-to-central wire are continued, a\id with respect to 
wirings each representative of a mutuary different flow of 



data or control, the central wire of oneVF the wirings is 
divided into parts at a position contact i ng\w i th or adjacent 
to the edge wires of another wiring. 
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\ 45. An object-oriented programming supporting 
apparatus for coupling a plurality of objects, each having 
data and\operat i ons, with one another in accordance with an 
instruction, said object-oriented programming supporting 
apparatus comprising: 

display means for displaying objects each represented 
by a block representative of a main frame of an object, a 
data output terminal for transferring data of the object to 
another object, a dska input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a request for process i nars^Q another object, and a method 
terminal for receiving a p{ oc^^\ngj^equest from another 
object to execute a method, \the object being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist in a single object, and in addition displays 
a wiring for coupling terminals of a plurality of objects; 

object coupling means for constructing a coupling 
structure among a plurality of objects^in accordance with an 
instruction for coupling terminals of the plurality of 
objects through a wiring; 

hierarchical structure construct i on\means for 
constructing a hierarchical structure of objects; and 

a handler for instructing a wiring for coupling among 
objects to said object coupling means, and in addition for 
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instructing a\ position of an, object on the hierarchical 
structure to iaid hierarchical structure construction means, 

wherein said hierarchical structure construction 
means has means Vor producing a duplicate object of a 
substantial object designated in accordance with an 
instruction from sarid handler, and for disposing the 
duplicate object at ^hierarchy different from a hierarchy at 
which the substantial object is disposed, and 

said object coupling means receives from said handler 
an instruction as to a wirrrig be"teft(een the dupl icate object 
and another object in the wi ngl of jkbie hierarchical 
structure in which the dup I i ca^e Vpje&t^Ls^cl i sposed, and 
constructs a coupling structure f\n which the duplicate object 
and the associated substantial object are provided in the 
form of a united object. 



46. An object-oriented programming supporting 
apparatus for coupling a plurality of objeVts, each having 
data and operations, with one another in accordance with an 
instruction, said object-oriented prograrmii ng isupport i ng 
apparatus comprising: 

display means for displaying objects each represented 
by a block representative of a main frame of an object, a 
data output terminal for transferring data of the object to 
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another object, a data input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a request for processing to another object, and a method 
terminal for\recei vi ng a processing request from another 
object to execute a method, the object being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist irv a single object, and in addition displays 
a wiring for coup I i ngv terminal s of a plurality of objects; 

object coup I ing\means for constructing a coup I ing 
structure among a plural i\y of objects in accordance with an 
instruction for coupling terminals of the plurality of 
objects through a wiring; \\y 

hierarchical structure construction means for 
constructing a hierarchical structure of objects; and 

a handler for instructing a wiring for coupling among 
objects to said object coup I ing means, Knd in addition for 
instructing a position of an object on thev hierarchical 
structure to said hierarchical structure construct i on means, 

wherein said object coupling means releases a 
coupling structure of the object before a replacement with 
another object in accordance with an instruction from said 
handler, and causes the object after the replacement to 
succeed to the coup I ing structure of the object before x^e 
replacement with another object, and 
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said hierarchical structure construction means 




disposes the object after the replacement, instead of the 
object before the replacement, at a hierarchy at which the 
object before the replacement is disposed. 



47. Ar\object-or i ented programming supporting 
apparatus for coupling a plurality of objects, each having 
data and operation^, with one another in accordance with an 
instruction, said object-oriented programming supporting 
apparatus comprising: 

display means fo\ d i spl s ayfng objects each represented 
by a block representative Vf a main frame of an object, a 
data output terminal for transferring data of the object to 
another object, a data input terminal for receiving data from 
another object, a message termirrial for issuing a message to 
make a request for processing to another object, and a method 
terminal for receiving a process i ngVequest from another 
object to execute a method, the object being represented by a 
hierarchical structure which permits one or a plurality of 
objects to exist in a single object, and\in addition displays 
a wiring for coupling terminals of a plurality of objects; 

object coup I ing means for constructing a coup I ing 
structure among a plurality of objects in accordance with an 
instruction for coupling terminals of the plurality of 
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objects through a wiring; 

\^ hierarchical structure construction means for 
constructing a hierarchical structure of objects; and 

a\handler for instructing a wiring for coupling among 
objects to^said object coupling means, and in addition for 
instructing >S X s ^ os '' t ' on °^ an object on the hierarchical 
structure to sahd hierarchical structure construction means, 

wherein saiyd hierarchical structure construction 
means is in response to an instruction from said handler such 
that a plurality of objects from among the objects disposed 



at a predetermined 



h\ere^h0kr : -&^es\gnated and the plurality 



of objects are rearranged on\he lower-order hierarchy by 
one stage, and rearranges the ^kural i ty of objects on the 
lower-order hierarchy by one stagev and produces and arranges 
an object including the plurality of\objects on the 
predetermined hierarchy in such a manner that a coupling 
structure among the plural ity of object^a^d a coup I ing 
structure among the plurality of objects and objects other 
than the plurality of objects are maintained. 



48. An object-oriented programming supporting 



apparatus for coupling a plurality of objects, each having 
data and operations, with one another in accordance with\an 
instruction, said object-oriented programming supporting 
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apparatus comprising: 

display means for displaying objects each represented 
by X a block representative of a main frame of an object, a 
data\utput terminal for transferring data of the object to 
another\)bject, a data input terminal for receiving data from 

^jficl 

make a request for processing to another object, and a method 
terminal for receiving a processing request from another 



another ob\ect, a message terminal for issuing a message to 



te >a mc 



object to execute >a method, the object being represented by a 
hierarchical structure wh i cynhermi ts one or a plural ity of 
objects to exist in a sJng v^pbieGt: and in addition displays 
a wiring for coupling terminals of a plurality of objects; 

object coup I ing means for constructing a coup I ing 
structure among a plurality of\objects in accordance with an 
instruction for coupling terminals of the plurality of 
objects through a wiring; 

hierarchical structure consti\jct ion means for 
constructing a hierarchical structure of objects; and 

a handler for instructing a wiring: for coupling among 
objects to said object coupling means, and Yn addition for 
instructing a position of an object on the hierarchical 
structure to said hierarchical structure construction means, 
wherein said display means has, in case of\ existence 
of a plurality of method terminals connected to one message 
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terminal designated in accordance with an instruction 
through\aid handler, means for displaying a list indicative 
of an execution sequence of a plural ity of methods associated 
with the pi oka I ity of method terminals, and 

said object coup I ing means has means for 
reconstructing coup I ing structure in which the execution 
sequence of the plural ity of methods appearing at the I i st 
displayed on said display means are altered in accordance 
with an instruction by said handler. 




49. A program storage med i urn for use in an 
object-oriented programmi\g, the program storage medium being 
adapted for storing there in\a program to support an 
object-oriented programming for coupling a plurality of 
objects, each having data and operations, with one another, 

wherein each of said objects is represented by a 
block representative of a main frame of an object, a data 
output terminal for transferring datayrf the object to 
another object, a data input terminal for receiving data from 
another object, a message terminal for issuing a message to 
make a request for processing to another oosject, and a 
method terminal for receiving a processing request from 
another object to execute a method, the object being 
represen ted by a hierarchical structure which permits one or 
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a plurality of objects to exist in a single object, and an 

\ 

instruction for coup I ing terminals of the plural ity of 



objects through a wiring is given, 

said program includes: object coupling means for 
constructing a coupling structure among a plurality of 
objects in accordance with the instruction for coupling 
terminals of the plurality of objects through a wiring; and 
hierarchical structure^construct ion means for constructing a 
hierarchical structure objects, and 

said program storage medium stores such a program 
that said hierarchical structure construction means has means 
for producing a duplicate object of asubstant i a I object 
designated in accordance with an instruction from said 
handler, and for disposing the duplicate object at a 
hierarchy different from a hierarchy at which the substantial 
object is disposed, and said object Voup I i ng means receives 
from said handler an instruction as to^a wiring between the 
duplicate object and another object in the wiring of the 
hierarchical structure in which the duplicate object is 
disposed, and constructs a coupling structure in which the 
duplicate object and the associated substantial object are 
provided in the form of a united object. 



229 



I, V) 




50. A program storage medium for use in an 
ob/ect-or iented programming, the program storage medium being 
adapted for storing therein a program to support an 
object-oriented programmi ng for coupling a plurality of 
objects, each having data and operations, with one another, 

wherein each of said objects is represented by a 
block representative of a main frame of an object, a data 
output terminal fory transferr i ng data of the object to 
another object, a dat^ input terminal for receiving data from 
another object, a message te^j)a^^or issuing a message to 
make a request for processing to another object, and a 
method terminal for receivings^ processing request from 
another object to execute a metlWl, the object being 
represented by a hierarchical structure which permits one or 
a plurality of objects to exist in a single object, and an 
instruction for coup I ing terminals of the plural ity of 
objects through a wiring is given, 

said program includes: object coup I i ng means for 
constructing a coup I ing structure among a plurality of 
objects in accordance with the instruction for coupling 
terminals of the plurality of objects through a wiriW; and 
hierarchical structure construction means for constructing a 
hierarchical structure of objects, and 

said program storage medium stores such a program 



230 



\hat said object coup I ing means releases a coup I ing structure 
of the object before a replacement with another object in 
accordance with an instruction for the replacement of 
objects, and causes the object after the replacement to 
succeeckto the coupling structure of the object before 
the replacement with another object, and said hierarchical 
structure Construction means disposes the object after the 
replacement, hnstead of the object before the replacement, at 
a hierarchy at\qich the object before the replacement is 
d i sposed. 



51. A program storage m\ed i urn; for use in an 
object-oriented programming, the program storage medium being 
adapted for storing there i iNa^program to support an 
object-oriented programming for^oup I i ng a plurality of 
objects, each having data and ope^tions, with one another, 

w h ere j n each of said objects is represented by a 
block representative of a main frame Vf an object, a data 
output terminal for transferring data of the object to 
another object, a data input terminal f orVece i v i ng data from 
another object, a message terminal for issuhf^g a message to 
make a request for processing to another object and a 
method terminal for receiving a processing reque^Mrom 
another object to execute a method, the object being 
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represented by a hierarchical structure which permits one or 
a plurality of objects to exist in a single object, and an 
instruction for coupling terminals of the plurality of 
objectXthrough a wiring is given, 

said program includes: object coupling means for 

\ 

construct ink a coupling structure among a plurality of 
objects in accordance with the instruction for coupling 
terminals of theSp I ura I i ty of objects through a wiring; and 
hierarchical structure construction means for constructing a 
hierarchical structure of objects, /and 




said program stai^ej roetf i urn stores such a program 
that said hierarchical structure construction means is in 
response to an instruction such that a plural ity of objects 
from among the objects disposed\at a predetermined hierarchy 
are designated and the plurality of objects are rearranged on 
the lower-order hierarchy by one stage, and rearranges the 
plurality of objects on the lower-ordeK hi erarchy by one 



stage, and produces and arranges an objeck^including the 
plurality of objects on the predetermined hiserarchy in such a 
manner that a coup I ing structure among the plui^H ity of 
objects and a coupling structure among the pluraUty of 
objects and objects other than the plurality of objects are 
maintained. 
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52. A\ program storage medium for use in an 
object-oriented, programming, the program storage medium being 
adapted for storing therein a program to support an 
object-oriented programming for coupling a plurality of 
objects, each having data and operations, with one another, 

wherein each\of said objects is represented by a 
block representative of a main frame of an object, a data 

\ \ 

output terminal for transferring data of the object to 
another object, a data input terminal for receiving data from 



another object, a message terrairial for issuing a message to 




make a request for process i ngjton^not her object, and a 
method terminal for receiving\a processing request from 
another object to execute a met\iod\ the object being 
represented by a hierarchical structure which permits one or 
a plurality of objects to exist in\a single object, and an 
instruction for coupling terminals orf\ the plurality of 
objects through a wiring is given, 

said program includes: object coupling means for 
constructing a coupling structure among a plural ity of 
objects in accordance with the i nstruct i on\ for coupling 
terminals of the plurality of objects through a wiring; and 
hierarchical structure construction means for\construct i ng a 
hierarchical structure of objects, and 

said program storage medium stores such a program 
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that s^i^N^bject coupling means has, in case of existence of 
a plurality ofs^method terminals connected to one message 
terminal designated,, means for making up a list indicative 
of an execution sequence oi$^j^ I ura I ity of methods associated 
with the plurality of methocNterm i na I s, and means for 
reconstructing a coupling structur^xin which the execution 
sequence of the plurality of methods is aJ.tered in 
accordance with an alteration instruction of ^fcfae execution 
sequence of the plurality of methods appearing at^fehe list. 



53. A component storage medium foy storing a 
component which serves as one object i n /covcfo i nat i on with a 
predetermined existing software, sai d ^component including a 
method of issuing an event of the predetermined existing 
software through a firing by a messsage issued in other object. 

. 54. A component storage/medium according to claim 53, 
wherein said component further includes a message for 
informing other object of th/t the event is issued through 
executing said method. 



55. A component storage medium for storing a 
component which serves as one object in combination with a 
predetermined existing/software, said component including a 
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message for informing other object, upon receipt of 
occurrence of a predetermined event of the predetermined 
"exTstfing software; — o f Ll ra*fc--£he--43i^dete rm i ned event i s 
generated. 




56. A component builder apparatus comprising: 

a first handler for selectively indicating making of 
methods and messages; 

a^econd handler for inputting an instruction of an 
issue of a de\i red event of a predetermined existing 
software; and 

a components, bui I der means for building a component 
which serves as one object in combination with said existing 
software, said componenx\bu i I dfe^\ means serving, when making 
of a method is instructed by an operation of said first 
handler and a predetermi ned ^errt of the existing software 
is issued by an operation of said^second handler, to make on 
the component a method which fires with a message issued by 
another object and issues the event, and serving, when 
making of a message is instructed by an operation of said 
first handler and an issue of a predetermined event of the 
existing software is instructed by an operation^of said 
second handler, in response to an occurrence of the event, 
to make on the component a message for informing other 
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)bjects of the fact that the event occurred. 



s 57. An object-oriented programming supporting 
apparatus comprising: 

a component file for storing therein a component 
which serves^as one object in combination with a 
predetermined sting software, said component including a 
method of issuing an event of the predetermined existing 
software through a fi\ing by a message issued in other 
object, and a message fc^t; \^^frn\ng other object of that the 
event is issued through executing said method, and said 
component being stored in saick component f i le with respect to 
one or more existing softwares; 

a handler for inputting an Vistruct i on of an issue of 
the event as to the existing software;^ 

an event log file for storing a Nist for the events 
as to one or more existing softwares, which\are sequentially 
issued in accordance with an operation of sa i cKhand I er ; and 

a component coup I ing means for taking out 
sequentially the events from said event log file t<Jv combine a 
message of a component including the message for inforvming 
other object of that the same event as that taken out before 
is issued and a method of a component including the method \f 
issuing the same event as that taken out now. \ V 
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